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NOTICE

When V.S. Government drawings, specifications, or other data are used for any purpose
other than a definitely related Government procurement operation, the Government
thereby incurs no responsibility nor any obligation whatsoever, and the fact that the
Government may have formulated, furnished, or in any way supplied the said drawings.
spe'ifications. or other data is not to be regarded by implication or otherwise, as in any
manner licensing the holder or any other person or corporation. or conveying any rights
or permission to manufacture, use. or sell any patented invention that may in any way be
related thereto.

This interim report was submitted by the Manpower and Personnel Division. under
Project 7719. with HQ Air Force Human Resources Laboratory (AFSC), Brooks Air
Force Base. Texas 78235. Capt Randy H. Massey (MPAM) was the Principal Investigator
for the Laboratory.

This report has been reviewed by the Office of Public Affairs (PA) and is releasable to the
National Technical Information Service (NTIS). At NTIS. it will be available to the
general public, including foreign nations.

This technical report has been reviewed and is approved for publication.
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READIING GRADE LEVELS OF AIR FORCE CIVILIAN PERSONNEL

L INIRODUC11ON

The preponderance of past and present research by military agencies on Reading Grade Level
(RL) (Duffy & Nugent. 1978: Hooke. 1)eLeo. & Slaughter. 1979: Kniffin, Stevenson. Klare.
Entin. Slaughter. & Hooke. 1979: Mathews. Valentine. & Sellman, 1978: Mockovak. 1974: Sticht.
1975) has been restricted to the study of military subjects. and has primarily focused on selection.
classification, and training of military personnel only. Research has shown that there is a gap
between the reading requirement level and the average estimated reading ability of military
personnel in many career fields (Duffy & Nugent. 1978: M ockovak. 1974). One approach to rectify
this problem is to simplify written materials so that they are easier to use (Hoehn & Lumsdaine.
1958). Another approach is to improve individuals reading skills to those required on the job (Huff.
Sticht. Joyner. Groff. & Burkett. 1977: Jealous. Bialek. Pitpit, & Gordon. 1975: MeGaff &
Harding. 1974: Sticht. 1975). The first approach is more cost effective and easier to implement. so a
program has been initiated by the Directorate of Administration to make Air Force publications
more comprehensible.

A first step in determining how comprehensible Air Force publications are to the people who must
read them is to determine the RGL of the target population. Although RGL research is available on
military personnel, no formal research has been conducted or reported for Air Force civilian
employees. Prior military research has investigated reading levels according to specific occupational
groupings (Duffy a Nugent, 1978; Mockovak, 1974). The purpose of this study was to examine the
reading levels of Air Force civilians according to occupational groupings and grade structure.
Civilian grade structure is composed of classification types General Schedule (GS). Wage Supervisor
(WS), and Wage Grade (WG) and grade levels (0. 2, 3 .... .). This approach should provide useful
information and perspectives in examining reading levels of civilian personnel so that a better match.
might be made between the RGL of employees and the RGL that is required to understand Air For(.
publications.

IL METHOD

Subjects

%pproximately 1.050 Department of Air Force civilian subjects were tested on the Nelson-Denny
Reading 'rest (NI)) or the California Reading Test (CR). The NI) was administered to GS-7 and
above and to ' S subjects. and the CR was administered to GS-I through GS-6 and to WG subjects
because of the expected lower reading level of these groups. Subjects were selected from eight Air
Force bases representing the major commands (see Appendix A). Appendix B gives a more detailed

'* description of the characteristics of the samples. The GS. WG. and WS samples were selected to be
Pproportionate to the composition of the Air Force civilian population. Except for Pentagon

examinees. (ne-half the CR sample of examinees was GS and one-half was WG All Pentagon
examinees were- (S. In the NI) sample. about 80% were GS and 20% WS. again except at the
Pentagon where all %ere (S. Each test administration was accomplished in two to four sessions.
depending on facilities available at each base. Because participation was voluntary, fewer examinees
were tested than %ere scheduled.

.AL ,,,G iA kZ -hOT bI",MAW F]&

I



The reading tests employed in this study were the Nelson-Denny Reading Test Form C (Brown,
1976) and the reading subtest of the California Achievement Test (Tiegs & Clark, 1970). The
Nelson-I)cnny Form C has an RGL range from academic grades 6 to 15 and is primarily targeted at
about academic grades I1 to 13. The California Reading test is primarily targeted at about academic
grades ) to 11. Both tests contain vocabulary and reading comprehension subtests which were scored
separately according to the published test norms.

Data Ana lys is

The published test norms were used to convert raw scores to RGL scores. General distributional
statistics, including score means, medians, and standard deviations, were calculated for the civilian
grade and occupational groupings. Due to small sample size in the original groupings. larger group-
ings were obtained by collapsing some of the smaller groups. To determine differences among the CR
and N I) sample R G CL means for the various grade and occupational groupings. I tests for independent
samples were used. It was hypothesized that a significant positive civilian grade-RGL relationship
and a positive RGL occupational complexity relationship would be found (i.e.. the higher the grade
or occupational difficulty level, the higher would be the RGL).

Ill. DISCUSSION

Table I shows the RGL results by grade groupings for the CR sample. The mean RGL for GS-I to
GS-3 was 11.56 and for GS4 GS-6 was 12.47; the mean difference was significant (p <.0005). The
mean RGL for WG-I to WC-t was 8.88. for WG-5 to WG-8 was 9.51. WG-9 to WG-10 was 11.25. and
for WG-I I and above was 12.26. The differences among means for the WG groupings were signifi-
cant with the exception of the WG-1 to WG-4 versus the WG-5 to WG-8 comparison. The overall
mean RG was 12.25 for GS-I to GS-6 personnel .and 10.59 for all WG personnel in the CR sample
(see Table 2). A t value of 8.40 (p < .0005) was obtained for the comparison between GS and WG
personnel.

Table 1. Reading Grade Level by Civilian Grade
(California Reading Test Sample)

Grade N Mean RGL SD RGL t Value

GS-I to GS-3 85 11.56 2.11 3•97**
SGS-I to GS4 271 12.47 1.77
W(G-I to WG-4 13 8.88 3.25

.64
NVG-5 to WG8 99 9.51 3.28

4.34**
* G(,-9 to WG-10 I11 11.25 2.51

WiG-I I and above 34 12.26 1.91

:Significant at .05.
*Significant at .0005.
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Table 2. Reading Grade Level Comparison for GS and WG Personnel
(California Reading Test Sample)

GS-! to GS-6 All WG Grades

Total N 356 257
Median RGL 13.9 11.0
Mean RGL 12.25 10.59
SD RGL 1.89 2.99

t =8.40*

*Significant at .0005.

Table 3 shows the RGL results by grade for the ND sample. The mean RGL for GS-7 to GS-I I was
14.02, and for GS-12 and above was 14.65, the two means were significantly different (p < .0005
level). The mean RGL for WS-1 to WS-8 was 10.55 and for WS-9 and above personnel was 11.63.
The obtained t value of 1.31 between these two RGL means was not significant. The overall mean

RGL for GS-7 and above personnel was 14.22, and the mean RGL for all WS personnel in the ND
sample was 11.13 (see Table 4). A t value of 11.69 (p < .0005 level) was obtained for the comparison
of GS and WS personnel.

Table 3. Reading Grade Level by Civilian Grade
(Nelson-Denny Reading Test Sample)

Grade N Mean RGL SD RGL t Value

GS-7 to GS-I 1 191 14.02 1.56
3.58*

GS-12 and Above 90 14.65 .85

WS-1 to WS-8 22 10.55 2.61

1.31

WS-9 and Above 26 11.63 3.05

*Significant at .0005.

Table 4. Reading Grade Level Comparison forGS and WS Personnel
(Nelson-Denny Reading Test Sample)

41 GS-7 to GS-13 ADl WS Grades

Total N 281 48

Median RGL 15.2 11.1
Mean RGL 14.22 11.13
SD RGL 1.40 2.88

t=11.69*

*Significant it .0005.
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Some pertinent R GL similarities are indicated in both the CR and the ND samples, e.g., the higher
the grade level grouping, the higher the reading level (see Tables 1 and 3). The mean RGL for GS4
to GS-6 was significantly higher than for the GS-1 to GS-3 personnel in the CR sample, and the mean
RGL for GS-12 and above was significantly higher than for the GS-7 to GS-I personnel in the ND
sample. This increasing RGL-grade relationship was indicated for all grade level groupings for GS,
WG, and the WS personnel in both the ND and CR samples, although not all of these grade
groupings differed significantly. Another ND-CR similarity is the significantly higher reading levels
of GS personnel over the WG and WS personnel. In the CR sample, GS-i to GS-6 personnel
possessed a significantly higher reading level' than did the WG personnel. In the ND sample, GS-7
and above personnel also possessed a significantly higher reading level than did the WS personnel.
However, when examining the median RGLs of the ND and CR samples. the WS personnel median
RGL of 11.1 was similar to the WG median reading level of 11.0. The GS-I to GS-6 personnel
(median RGL =13.9) and the GS-7 and above personnel (median RGL =15.2) median reading levels
were higher than either the WG or the WS personnel. In essence, the WS personnel reading levels
are much closer to those of WG personnel than to those of GS personnel in the ND and the CR
samples.

One implication for making Air Force publications more comprehensible to civilian personnel

includes targeting the reading level of manuals and other written material to the reading level of the
intended audience. For example, written materials for GS personnel may not be appropriate for WG
personnel. Another implication is that manuals or other written material should be targeted at the
lowest grade level grouping that will receive such materials. Materials written for higher GS
personnel at their respective reading level, particularly GS-12 and above, will engender
communication difficulties if used or transmitted without modification to the lower GS
organizational levels. The same can also be said of communications between the WS or higher WG
personnel and the lower WG personnel.

From a statistical viewpoint, in order to insure communication with at least 84% of the GS-I to
GS-3 personnel group (to include everyone from -1 Statistical deviation (SD) and above), a reading
materials RGL no higher than 9.45 is required. If 93% group communication is desired (-1.5 SD and
above), an RGL of about 8.4 is required. Since miscommunication is economically costly, it is
recommended that reading target levels for written materials be set lower than the average reading
level of the expected audience so as to insure maximum communication.

A comparison of the ND and CR samples reveals that the mean age of the CR sample was 40.4 and
of the ND sample was 47.0. In fact, only about 2% of the entire sample was 22 or younger.
Additionally. the mean education for the CR sample was 12.29 and the ND sample was 14.13. These
mean ages and education levels tend to suggest an older generation which has likely been with
Federal Civil Service for many years. In essence, these data probably do not reflect those currently
entering the Air Force work force. If it is believed that the general population has suffered a decline
in reading skills (Harnischfeger & Wiley. 1975) and/or if selection policies have become less
restrictive, then the RGLs presented here should be considered tentative, or at best, as high RGL
estimates for making policy decisions regarding the present or future AF civilian work force. The
data suggest the desirability of preparing governmental reading materials with the lowest possible
RGL (difficulty level), so that the danger of miscommunication is reduced. The only other known
alternatives are to offer remedial reading training to employees after they are hired, or to refuse to
hire those whose reading level is below the RGI of the material they are to read. The first of these
alternatii .s r'ould be costly and the second alternative would restrict the applicant pool so severely
that filling j, , openings could become a serious problem.

Tables 5 and ( show the WG and GS RGL results by general occupational groupings for the CR
sample. The WG occupational groupings (Table 5) were obtained from the Dictionary of
Occupational Titles (DOT). developed by the U.S. Department of Labor (1965). The DOT is
probably the most comprehensive and widely accepted compendium of occupational information.

The GS occupations were grouped according to the CS Position Classification Plan for government
employees (Table 6).

8
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Table 5. Reading Grade Level by WG Occupational Grouping
(California Reading Test Sample)

Occupational
Occupational Complexity Mean SD t ratios
Grouping N Ranking RGL RGL Comparons

M iscellaneous
Occupations 70 1 9.59 3.28I .81
Service
Occupations 17 2 10.29 2.49

.59
Structural
Occupations f4) 3 10.72 2.73

J 1.22

Machine Trade

Occupations 
78 4 11.28 2.77

Bench Work
Occupations 25 5 12.07 2.29

Table h. Reading Grade Level by GS Occupational Grouping
(Califonrin Reading Test Sample)

Mean SD
Occupational Grouping N RGL RGL

1 Supply (GS 2000)* 43 11.88 2.03
2 Business and Industry

Group (GS 1100)* 22 11.95 2.02
3 Transportation (GS 2100)* 10 12.03 2.25
4 General Administrative

Clerical. and Office Service
Group (GS 300)* 155 12.11 2.04

5 Personnel Management and
Industrial Relations Group
(GS 200)* 32 12.63 1.40

6 Mathematics and Computer
Science Group (GS 1500
and GS 330-335)* 15 12.63 1.83

7 Accounting and Budget
Group (GS 500)* 39 12.67 1.61

8 Miscellaneous 36 12.35 1.77

*Civil Service Occupational Series.
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In ihe CH a ipe of NX G; occupaticonal groupings. the mean H C I ranged front a low of 9.54 for
M isellan'oe ()ccupations to a high of 12.07 for Bench Work Occupations (see Table 5). AnI ~ ~ccuipational coniejle'xitv level ranking was assigned hy the author, considering the ta.'k. training, and
mnettal requiremnient s needed by th cvupat ions included within each of the five W C oecupat ional

cluiter gro upings (see A ppendi\ C). F'or exam ple. most of the jobs in M iscellaneous Occupations
req~uire primarilN physical work. mninimum training. little mental effort, and noncom plex task
perleerinance. InI contrast. Bench Wo erk Occupations require little physical work. ex tensive specific
training, and a high degree of' inental effort and task cornplexityv (troubleshooting and repairing
soephisticated electrical and mnechanical components). The Service Occupations. Structural
Occupatioens. and] N1 achi ne Trade Occupations, also seem to vary in overall occupational com plexitN

as indicated in Table 5. W hen the occupational groupings are ranked by "comnplexity o~f job. thet
H CL~s show a perfe'ct rank order relationship. The highest H C I is associated w'ith the ine,st
"comlex group. the lowest with the least "coni plex*"group. and so on among the groups (see 'Table
5).

Table Ii shiows (lthe H CL data by coccu pational groupings for GS persoennel in the CH sam ple. The
RG Ci eans ranged from a low o~f 11.88 feor the Supply grouping to a high of 1 2.07 for the
\ccouinting and] Budget group). ['Flt CH sample analysis by occupational grouping indicated more
RGL I diffe renicecs in the W C groupings than in the GS groupings. This is probably dute to the w ider
elive'rsit* cof ability, training, and task re'quirements re'quirced for W C occupations. For e'xam ple. thle
ran ge of R(C I me'als in the CH sam npie for al Ie I occupat io)ns was 9.59) to 12.07. w hcreas t he ran ge'
foir all GS occupations was 11.88 to 12.35. H C I standard deviations were also consistently higher in

hc' W ; groupjs.

IN'. RESULIS

'rhe main findings of this study were as follows:

1. The (;S-l to CS-6 personnel possessed a significantly higher RCL than did the WC personnel in
the CR sample (12.253 vs. 10.59).

2. T'Flt CS-7 it) CS- I pe'rson nel obtaine'd significantly higher II GI scores than did the V'SI
pe'rsonnel in the NI1) sample ( 1 [22 vs. 11.13).

3. T'Flt ne'eian H G 1. for V S personnel of 11. 1 was more similar to the V me'dian H G 1. 011.0)

than to the GS personnel in the CR sample (13.9) or in the NI) sample (15.2).

L. The re'ading ley e of enanuals and other written materials should be set lower than the H CL of
the e'xpe'cted audience to insure maximum conmunication.

V. CONCLUSIOS

D eciedinig what shoculdl be the R C I of mnaterial that mnust be read by workers of a given grade in a
given jeob is noet an e'asy de'cision. I n the first place. if material to be re'ad is written at. say ,1 9 .0 R G 1.
and if a Cme'asureeent inidic'ates that the average R G 1. of the people who will bet required to read that
muateriail is 9.0. it is temCptieng Ito sav that thie reading material matches the re'ader and that there is do

eOVII "I Unication pe'ohlern. HIowever. an average B C of 9.0 in the niesured peopulat ioni hi

definition. menes that half the group weould be below that average and should therefore have some
troucble handeling the mnate'rial. It follows. 1hen. that if the attempted solutieon iuivolves the rewriting.
en a le'ss difficuilt le'vel. of the mnate'rial te) he read, a de'eision mutst he made e'onceerning how far downe
the RGC . should be'- mocve'd. 'The solution te) this p~robllem is coemnplex and requires informnation not
c'irreeiv avajilable. fer e'xamtple. answers to the following questions.
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I. Is there some lower limit to how much RGL can be reduced in a given document without
increasing the length of the material intolerably? Worded another way, is there some point of
diminishing returns in the effort to reduce the RCL?

2. What proportion of reading material must be read by various grades (and across various

occupations)? To the extent that the reading material is common across groups. to that extent is it
desirable to lower the R GL to the lowest practical level for all users of the material. regardless of the
grade of the prospective readers?

3. In an exercise to reduce RGL from, say. 9.0 to 8.0. would it be significantly more difficult to
lower it to 7.0? Or b.0? If it is not more difficult, there is even less reason to try to match RGI.s
a'ross subjects and materials. If it is more difficulty, then decisions concerning the reduction of RGI.
of materials should be based on cost-effectiveness considerations.

Because of the above reasoning, the findings of this study (namely, that there are significant
relationships between the classification grade of subjects and their RGL) have little immediate
operational impact. This knowledge might be used in the future, in conjunction with the missing
information listed above, to determine the priority of allocation of limited resources. Rewriting of
required materials might be done first in those areas which show the largest discrepancies between
RGL of subjects and RGL of materials (after they are known). Even this application is somewhat

weak because of the possibility that the RGL of the subjects is almost certainly associated with
general mental ability of the subjects and that general mental . 'ility is associated with promotion on
the job. General mental ability may have been the primary determiner of advancement on the job,
and it may be an unrelated circumstance that reading ability, because of its correlation with general
mental ability, happened to advance also.

This is a far different matter from interpreting these findings to mean that the differences in R (; .
of subjects by classification grade implies any direct or necessary requirement for higher or lower
difficulty level of materials which must be read at the various levels.

This study demonstrates that the R G 1 of subjects is associated with the classification grade of the
subjects. It remains for further research to indicate where the utility of this knowledge lies-in
selection, in revision of certain materials, in decisions about the extent of remedial training and to
whom it should be administered, or in some related activity.
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APPENDIX A: AIR FORCE BASES, PARTICIPATING IN SURVEY

Location Air Fore Command N

Pentagon Air Force Headquarters 85
Lackland AFB Air Training Command 101
Randolph AFB Air Training Command 103
Kelly AFB Logistics Command 179
McClellan AFB Logistics Command 189
Andrews AFB Military Airlift Command 124
Carswell AFB Strategic Air Command 57
Edwards AFB Systems Command 157
Bergstrom AFB Tactical Air Command 50
Unclassified 5

1,050
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.4PPENDIX B: SAMPLF CHARACTERISTICS
(Total N =1,050)

Sex Civilian Category

Male = 59% (;S = 6%
Female = 40% WG = 26%

1% * WS = 0%
2% *

100%
100%

R ace 
Test Taken

White = 68% California Reading = o5%
Spanish American = 18% Nelson-I)enny Ready = 34%
Black 91% 1%
American Indian = 1%
Oriental = 1% 100%
Other = 2%

1%

I 00%N

*Invalid or nonapplicable responses.
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APPENDIX C: LIST OF WAGE GRADE OCCUPATIONS IN SURVEYS

M iscellaneous Occupations 2. Service Occupations

Boiler Plant Operation Baker
Brakeman and Conductor Cook
Engineering Equipment Operator Food Service Worker
Equipment Operator Laundry Worker
Forklift Operator Meat Cutter
Laborer Pest Controller
Packer Presser
Materials Expeditor Janitor
Rigger Storeworker
Sandblaster
Tools and Parts Attendant
W arehouseman

3. Structural Occupations 4. Machine Trade Occupations

Asphalt Worker Air Conditioning Me hanic
Blocker and Bracer Aircraft Mechanic
Carpenter A utomotive Mechanic
Cement Finisher DI Sinker
Crane Operator Machinist
Electrician Maintenance M echanic
Painter Medical Equipment Repairer
Plum her Toolmaker
Sheet Metal Mechanic Utility System Repairer
Welder
Wood Worker

5. Bench Work Occupations

Electronic Integrated Systems
Electronic Mechanic
Instrument Mechanic
Instrument Maker
Optical Instrument Repairer
Electrical Equipment Repairer

S 

IS *awmvimtsa~s~o -'s~

ii jk- -. jI


